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A study of Protpﬁua fo =i [ rlioviasticonery Augsie and

the Soviet Union, a3 well v in otise ¢l Li'iios, nes alweys
been a subject of ,coet tuorot {ur ey 1osest izators.e From
the very beginoing tha dev:  -pm. 2t 01 ;xa’;tﬁglgby appearéd

to be closely connected with uumercus :roblems of general bioa
logy. It can be explaio»d Ly ti: pezuiiar naturce of protisis
themselves, most of which ar- the orzonisms on the cellular
level of orgenization. That ig why tha gu:.tions of studying
Protozoavna zoological objuscts ara closely interwoven with the
problems of generel oytolony, ¢+l ,hy.l .iogy, r.o.roduction
physisciogy etec.

A sracial interest to yrotorodiongy also mey be explained
by its great practical si;nificesce. Its vlcse connection with
medioine nnd veterinary meiicine !a ipdiaputabla. /

In the review given below wa msy dwall only on the main

_points in the development of protozoology in the prerevolution-
ary time and the Soviet pcri~l for the goueraul arount of proto-
zoological worka in bur gourtcy attaina such a vaat aumber that
a detsiled eocount would r: i .= & Look., Hure We shall not toueh
apecially the Questions o . Slzul ~ul vstarinary Protoz00logye.

The firet oriZinal gtul.. 3 0w zv-2020a in Huscia began in
the 70th of tho lest cunt.ty. A-ow; *i.e protozoologists of that

reriod the name of 1. CIZiii.+iXX 1. to be mentioned first. In
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1673 he invostigutad tha orowt. " Nogt ..ze nr . mulisned

"3

alseries of articleg o curystt 0 o0 ToU v e glruntare and
biology of Biglernu etc.

A nuwrber of works on gys' v .tiuss and 10:;h510gy of Infusoria
were publishad in tho 70tk dni .. bCtp 'y . LIRSGHT™ISEK,

8. PEREJASLAMZENA azd J. ARDHUSIC .

Xt the same period W.DRIILIWCKY wmade his Well-known studies
on parasitio Protozoa of the tlooi. Es elso putlisred pis in-
vestigations on trypanogomas and life oyciea of enme aemo-
spodidia of birds and reptiles, trese wscrks being an important
stage in the study of malaria parasites.

By the end of the 19th and &t the bosinning of the 20th
centuries in Russia we. can observs & furtner davsiopment of
protozoological investigations. At tihis time W. SLE.JIAKOFF
published a series of works among wii~h tie munograpk "Organiz-
ation end Systematios of Infusoria Aspirotricha” (15v6) and some
other studies on ciliates end grecurines are %o tc specially
mentioned. Shewiakoff who was for several years Lead of the In-
vertebrate Zoology Department o the St. Petersburg University,
played a vory progr-scive role in U dow.in,ra® of protozoc-
logy 15 Rugsia, Among haio cooios s cascven Wi shoaald na o Lach Dro-
minent protnzoolcog uta a8 3. A4 . L I end . OOTUL.

In 190¢ Amacir, ca arote & v avs s T o0 2l of Veech
Weters” in which he gave & dater.~: =aul,sis 2 too mozonolosy
and systematics of the frash ™. r ‘-3 . .c-a. 3iuse 1 C7 40 1410
v. Dbgiel publisied a nurber 0 woren dev:tod to the jaecniiar
Parasit.io 2inoflagilata which »w ‘oin L otnt ore ey, Jste-

nata. At this time V.ILTAT 24775 W3 500 v o CGARGD LT Ad {(1v12)
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ﬁubliahed their investigations <1 the o cleus and trne reyro-
duotion of certein fresh Water Huiir:iodg ani S5.METAL.IKOW rade
his well known studies on the Ly:iology of Infusoria dijestion.
Ee mansged to discover the.change of scid and alreline phascvs
during the intracellular digegtion, tue relatiza of nutrition
intensity and oyclose rate to the kind of fo-a and the environ-
mentel conditions etoc.

At this time JAN DEMBOWSKY - a famous Po.ish protozoologist -
began his soientifio investigations of physiology of srotozoa
( meinly, taxis and troyisms) at the Ci. Fetersburg Urnivorsity.
Lafcr on, in Poland, he became the head of the rolisgh 3crool of
physiologists of Protosoa.

To this period belong the first jublications of V.IAKL.CJ
on paresitic Protozoa of domestic anirals (Coocidia, Piroplas-
midae, Trypanosoma eto;). His scientific Oareer lasted for
more than fourty years.

Among the DProtozoological investigations carriad out at
the biginnins of the 20 oentury the works of N.K.KOLZU:T and
his eollaborators (aoshx and others) devoted to the morpholosy
of Infusoria, theii.skeletnl and countractile apparsztus should
be intionod.

After the Great Ootober R-vclutiocn th= siaiy im *ua field
of protosoology took a vaster sccpre which wss in ¢lose connect-
ion with general progress of sciaucs {n ti: 3oviaet Union,

¥ew research inatitutions anl higuer szno0ls arose in
different parts of the country. & “roet wmuny people Logun JoTii-
ing in the ftield of zoology and yvits~ olagy, Lo particulare low

protosoologioal achools appeared ia Leuln syt (.2 I1.L) and
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ard in Mogcow (N.ECLZOFF):, zccd r-sults were &g .crsd Ly trhe
protoroologists of V. YAKIMOF? s gci. :. i6 the fieid ¢ wveuerin-
ary protozoology. Dozeny of young irvesticutcra oo int oot dn
the problems of protozoology.‘There appear-. @ great vular of
publiocations. To give & brief acovict of 'ne rrotozooliglioal
works for the period sinoe 1520 to 1760, #< azall yroup tie
most important of them, according to thie yriauf;al brencies of

investigations.

I[ Systematios, faunistics and ecology of Protozoa

Investigationa of Soviet sciestists in the field of feun-
1stioi and ecology embrace many groups of Protozova, but not all
of these groups have been studied in equal derree. Tham, free-
living Infusoria appear to be knowz tle leest, WLile the great-
est utténtion was always paild to some grouys of parasitie Protamoa-

Among the works on Saroondina 7.3LEYIAKOSF 8 monogreph on
Radiolaris Acantharia {1926) mus® be m:ntiored first of all. In
4kis fundsmental afudy.o‘;riod out op tre Led:terrenian maxerial,
the suthor thoroughly analysed tr¢ systomatics. mca;-pnology as
sell as reproduction end life-oyoclos of Acunttaria.

Rediolaries from 4iffsrent snam of the Zoviet Union were
atudied by T. BERNSTEIN (1528-1631), V. DOCIEL and V. RE3CHETNIJAY
(1950-1955, Par East seas). DOGIEL ;md REICHETN1JAK made a olose
study ef a vertical distribution ¢f Raliolaria in the 3ea of
Okhotak.

8inoe the 30th of the 2Oth cariury . 3TSCHLDAINA has been
studying Foraminifera of the 3Jcvi-t geud, ra.uly, of the North-
ern and Far Eastern seas. The aut:or paic a grest attention to
the relation between the distribution of Forminifera and hydro-

logicel and geographiocal factors.
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Of great interest 1s the di-.ovory of a. Ba0iSKY (1928,
_1929) {p the wella of the Kars-hun. desurt, we.o fousd & fauna
of ﬁ.nyohanbered living Foramsnifoura apieh tihe author considered
to be a reliot marine fauna. |

Some observations od the feuaistica of the fresh water
Testeces from the iorth of the Sur-rean rasion of the U3JR
Were published by G. GASSOVSKY La 1yit.

A lot of investigationa zmede by the 8oviet scientists
(P.SCHIRSCEON, 1937; P.USIATSCHZ!, 1547 end KISSELEN, 1550)
dealt with fiee-living Mastigophcra regarded eas & plankton
oompound of fresh and 8ea water roservoirs.

0f great interest ig the monogreph of tha free-living In-
fusoria from the Baikal Lake pubiistied 1o 1y33 by H.GAJZ.TSEAJA.
Alongside with the fauniétio ard systesaticel material, this
work oontains a great many obserVationa‘of the Infusoria apread-

ing in relation %o hydrological factors.
& pumber of investigations on soil Frotozoa has been pub-

Lished in our country since tho ti.rtiss. Io 1930 L. LOZINA-
LOZINSKY worked out a srecial metiod sllowing to study the
swiftness of rrotozoa Adstribution in soil. BRGUSKL wno had
made hia studies on the Central az:.u sciis me!ntained the con-
caoption (19)5,1945) ebout the vxintrnoa of a a,ecific cumplax
of Protozoa ("Pedsbionts®) in the soil. Ume of tha wogt Con-
vinoing investigationa of the Central Asia soils, oarried out
during the last years, is i. NICCLJUL ‘s work (148, 1550). He
ghowed the availability of active ctugas of Prctozoa in the
soils (under conditions of the moisture requirad) which he

considered to take an active part in the soil biodynamics.
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Admong the investigations tos:tir e Gyateratical and faun-

igric problems of ;arasitic trrc* .:owa, 'l ari.clils of G.IEPSTUIN
on the paresitic amoevas must L. nuredt fMirov, & pumbor oo Jorks
on systematica and ecology of iutoutine Protczoa (e :7ly, the
intestine smoebas) were puglisha& vy V. GICIZIDILOFF (13}4-1951),
Ao AWAXJIAN (1936,1949), A. PHILIPTSEZNKO (1933, 19395),

Sh. MATEVOSJAN (1932-1951), D.3..il1Di2 (1959), L. CESISIIN (1937)
and some oOthers. |

Thank to these numerous investizations, the frotozoa of huzan
intestine on the territory of the USLR na3 Laen thorcighly studied.

To the classification, faunistios and secology of some groups
pt puralitio Infuscria has been always raid a good deal of attent-
ion, Mrst of all, a'great number of DOGIZL’s works sh:uld be men-
tioned. DOGIEL wrote a nurber of articles concerning Infusoria
Bntodiniomorpha from the ruminant s rumea, most intersstiug of
them deing the monograph on Ophrycscolecidae (1927) arnd the study
of the phylogeny of Infusoria fror the rimianant stcmacn in the
light of paeonthological and paruritological data (19473,

Another large investigatior ¢! tne eiliates from the hoofed
anicial intestine is the monogrsa b by ASTRELKOV "Parasitic Cili-
stes from the Intesiino of the Forissodactyle ram. Equidae”(l9j9).
There are lany‘ocolosioal data 83 well @s a wast morphological
aystematical and faumistio materisl in the bool.

8everal investigatiorna of .t..sian jroterociogigts Were spe-
cially dedicated to the problems ~f tne O hryoscolecidae ecologye.
Dogiel studied the questions conoerning the choice of food and
the nutrition of thess Protozoa. G. FCLJAN3KY, A.8TRZLKOJ and
M. ISSAKOVA-KEO (1933~ 1935) invcstigutel the ways by meana of
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whioch Iafuscria munege to iilers .. c1mireay . .3 gljo the
influence of Infusoris on ti- - ¢ 4 5.2 Zav.i. 1.u% ol Tha
host.

In 1530 &, CHEIS}IN published his vast gtudy on sysiamcilcs
and morphology of Infusovis As=uonata dswiling ¢ the invervc-
brates from the Baikal Lake. and .2n 1,31 - auothor invagtiiat-
ion of Infusorie Boveridae and Ancystridae from the Bailal
mollusos. G. POLJANSKY, M. GOLIKOVA and 4. ZTHZLESVY in tho years
1651, 1957 and 1959 pudlishad a number of papars 1 systomet.cs
and ecology of Infuscria from the ssa ur-hin and zoms othor
marine invertebrates.

4 long series of publications (alout sevaral hundreds) on
gystematiocs of virioul groups of parasitic Protozoa had been
written by V.I. II;IMOW and his numerpus pupils (E. RASSTIGAJLTA,
X. XOL-YAKIMOTA, V.GUSSEX, J. GALUSO, W. BELAVINE etc.). These
invesfigationa had begun before the Revolution and did not oease
after YAKIMOW s death. The authors named above, dealt mostly with
trypanosomea, Cocoidia, rir,plasmides. 3ome nf trese Works are
of veterinary nature (prophylaxis as well as troatmou*t ol -
‘ssanes induoced by proiozoana), but most of them are devoted to
the problems ot.ayotematics. rrofessor Yakimow and nis pupily
described dozens of new specios of parasitic Protozoa, Cocei-
dia i3 partioular. A oonsiderable part of YAKIKOW s worka and
those of his pupils written before 1430 found its reflection
in his large book *Domestio 4nimsal Discases Induced by Protozoa®.
(Veterinary rarasitology, 1931),

In 1931 G. EPSTEIN published a vast sumrary “Patogenic Pro-
tozoe, Bpirocpetos and Pungi. Principles of General and Medical
Protistology".
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Ne ORLOV with his collad v 1. giacied the T1skoyy of
Cocctdia. The summury of their zu »z.ug pi.licatioas z,0cared

iz 195 (N. OBLOV "Coccidiosis of Iomsautic animals™).

‘& pumber of A. TZELISCE#4z'9 works deal wifh the quostions
of systematics and spresding of Thailsriws on the territory of
the U33R, .

The, problems of systematics 321 srrusling of iyxosporidia
are treated in many ivvesti;aticns of fish parasitolugy of the
Soviet Union. On the base of these works in 1932 Dogiel worked
out a summary and determinant of the fresh vater Myxosporidia in
the USSR, A series of articles specially devoted to the fauna
of Myxosporidia in the Soviet Union was written by G.PITRUSHEVSEY
in 1932 (The Mite Sea), in 1953 by S.SIULLAN (The Thite 3ea)
and in 1948 by V. DOGIEL (The rar Laat sces).

Soviet protozoologists published some works dedicated to
the questions of evolution, 8pecivs formaticn pnd the system of
Protosoa in the year 1929 in his article "Folymerization as a
Principle of Progfcsaive Development of rrotozoa™ V.DOGIEL gave
&8 analysis pf morphological regulatities im the evolu*tion of
Prctosoa. The author came to the ¢onclusion that polymericzation
(multiplioation of the mumser of Lomologous orgsnelles) was one
of the mein branches of progressive ovolution of Frotozoa.

Many other protosoelogists duvalorsd this idea relative to
mhylogeneais of some separate groulg of 4ritozoa.

In 1957 G. POLJANSKY devot=: a sp=cial work to the probloms
of interspecies differentietior ana the siructurs of srotozoa
lpooiol; A detailed oritical analysis ol the proposed system of

Sprosca was given by B, CHEISCIN in e special artiole of 195.
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In 1y59 S. SHULMAN offored 2 now =58t of Lyxosporidia, chiefly,
based on the spore structure, tie weon 1ings of ,uylogenesis of
the order being taken into consicdarasion. This system allows 0
take into aocount the ptincipal ways of phylogenesis within the
3imits of one order.

Ir Morphology and oytoiogy ¢f . Protozos_

Amonh numverous publications o mor, hology and cytology of
BProtozoa, the investigations of skeletal and fibrillar apparatus
should be pointed out first. The inves“izations are basei on the
oongeption of the Russian oytologist N. KOLICFF, acccording to
whioh “each oell, if it is not spherisal, hes a rizid skeleton
which 51vol s0ome igrinito outline to the liquid rrotoplaam”.
IhLZOIT himself applied this principle to some of his studies
on the spermium of different animals and on the atalks of Infu-
soria Peritricha. The Soviet acientists unsed KOLZOFF's idea in
teir protozoologioal investi,ations, soke skalstal struotures of
Ouplallatio and alloplusmatio patura being descrivad for various
odjeots. In 1925 G. ROSKIN stated sxeletal character of the fibr-
11s 1n gregarineu. 84nce 1927 to 1v31 L. PESHKO.JSKAJA published
e series of articles where sh> descrt ibed fibrillar sreletal struct:
ures in some Infusoriasj mos+ detuiled description has been given
specially for Tpichodina. In 1941 LEYVIJ3CN investifated skeletal
elements in Boveria. In 133¥ §717LKOV geve & deteiled dascription
of fidrillar structures in Intusoris Entoiiniomorpha from the
horse intestine and, thus, stated * & carparstive anatomy® of
ihooo structures for a large number of species. The works of
Buscisn investigators on fibrillar structures of Infusoria did
not oconfirm the conoeption of KOFOID, SHARF, TAYLOR, TOKQM and
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apd othars about the existonce ¢f neuswot.r ayp; arstus in In-
fusoria, Fibrillar structur:s, a:coriing to KOLZOFF s thaory,

are regarded by the RUSSIAN authors as 3upporfing ggelotal
structures. The nlloplasmétio skeleton of Infuscria Zntodinio-
morpha was thoroughly studied by V. DOGIZL and A. CTAULKOV (1v3y).
They managed to show that tho s:-leton of thLose ¥rotofoa cou-
sisted of some substance similar to cwlluloc~. A complax mor-
phology of skeletal plates sllowed them tc worx out e coryarat-
ive anatomy of the skeleton which was analysed in detail in
BTREL!OV'.»-onograbhy.

A great number of investigationa carried out by the Russian
paotistologists are devoted to studyung of orgenocids and inclus-
ions of the Protozoa oytoplasm; such as the publiocations of
A. RIMJANZEV on oytology of different arecies of Rnizopoda
Testacea (1922-1925), B. TER(EL’s on mitochondria end oytoplasmio
inolusions of Amoeba bydroxena{1925), D. ZASUCEIN's work om cyto-
logy of Entamoeba blattae (1929), K. SUKHANOVA ‘s investigation
on ohondriosoms and reserve inclusions in Opalina (1953, 1955);
G. §TEIN’s study on oytology of gregarine (}960) etc.
 Of great interest are the studies of D. NASSONOV on the
ocontraotile vaouole of Protozoa (1924, 1,25). Having applied
the osmio acid method he managed to discover constant existencc
of vacuoler walls. Thias was oon‘rary to the conception of the
temporary character of the coniractile vacuole; so that the con-
treaotile vecBole;appeared to D= & constunt organelle of Protozoa.

8inoe the fourties in the Uoviet protistological and oyto-
logiocal literature we oan obgerve an increasing interest to the

study of nucleio scids - KNA (rilonucleic acid) as well as Dilk
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((’."';>’."..".l'i"!‘t'xd’ﬁ:;';'." b= R B oY [ S SR a
in the dovelnment 0 oy. T TS U S
igal of the seccnd —roart oo DT ob U0 BERTRE:
cytochiemical and opria. i e et L e Yhoaolh a
others) pocollan Wit oo REUURIURE IR A el iwadols oL
aytology of rrotc.oa. T R U T VRS SN 0 Y0 SV S A

RNA @nd WA dictribatlon Dooao oo et DRI P  AUESS SRR
( E. GROMGVA, 1,41, s. oe. i @t ae gliicien, ineg e oo Ikt
1947 eto.). Latar m. Ut Do TS iea TeO . e B OOSCLLNLY
cozponent of sach. 2yt NUT AT T § S ARPEAT R P E el ly,
vhen it concernal 1ife ¢y . €L FooTCSoa. The Latter to, nc will

be considered inm the foll - .luz yert 0! OLT &Ftiooaie

T AeErodustiod i .fn oy iss of Lrilizom

Problers of reprvolucti u ant 1ife cycles of Prctozoa always
attracted attention of 3oviet crosigtolyiuts. alongside with mor
phological investigaticus, rany &30 al-eta ta¥n great intarcest
in physioclogical and scclogizal eriria Moto the avbjisct. during
the recent years a oytuchericel anaiysis of Life oycles has made
big stride.

In 1925 DOGIZL published a very interestiug work on the con-
Jugation of Infusoria intodiniomorjhe. In thia forms ke has fcunc
out a specific "progmeds® .Lovioiced lowelins to tho formation oF
preconjugant generatico. IR BRI R (L U T A
¢f conjugation of Zmtoalny LTron W7 qeomal cocoounes of hete-
z208 18 Of grout intrresl, o Wl [ TULACLBUL G TES trhe shupe of
sperratozoid and throuxh syt gt nryni At snetratas into tha
conjugating partner.

POLJANSKY 1in 1934 atullcd tho coal Jation ~f Bursaria tr-unca-
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tella. Applying cytoohemical methods, he investizeated the way of
dévelopnént (ontogenesis) of the macriuu-ieus and rev.clol a
pec;xliu prcoess of chromoscmal longitudinel splitting, which,
1nttog on, GHELL regardel as an endomitosis lealing to polyploidiz-
stion. The morphology of oajugation was investigated in scme
other speoies: in Lionotus ( I. MISJATSEV, 1924), ip Cryptochili-
ddum (L. DAIN, 19}0) in Dogielella (6. Poumsxr 1926)
Zoothemnium (A. PURSSENIO 1926) eto.

"0f the morpholqiod and oytologioni investigations of ro-
produétim prooesses in Infusoria most intereasting is a series
of articles on lower oiliated Infusoria Trachelooeroa, Celeia,
Loxodes pudblished in 1957, 1553, 1959 and 1360 by J. BAIKOV. The
suther mansged to show that the nuclear apparatus in theae forms
differe sigunifioantly from the nuclear ayparatus of other oiliated
Infusoria. The macronuolei are diploid and not oepsble of division;
they inoreame in number at the exrense of the macronuclel every
time during the division of Infusoria. A series of primitive
peouliarities are c;haruoteriétic of the nuclear progesses during
the eonjugation of Trascheloroerca. Basing himself on the study
of the nuclear apparatus in lower Holotricha, BAIKOV has worked

- OU$ a new theory oonoerning the origin of the nuclear dimorphism

in Infusoria. Tho dvision proocesses and the conjugation of In-
mac.ari. hnnv been studied by the Sovigt protistologists from the
physiologioal point of view. ¥. TROFDIOVITCH in 1936, G. GORBUNOVA
in 1937, 'I‘AJVARIOVL in 1941 and sane other protozoologists investig-
ated Ax"h')aiological chenges in Paramecium betwoen two d-visions,
1.0., "age" changes. #. BARBARINL and L. SOLOVJBWA in 1947 and
BARBARINB in 1958 studied changes of oxidizing processes in the
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course of conjugatiou in Bursaria truncatella. Dirsot measurements
of respiratory energy showed that the conjugation resulted in

the inorease of metsboliam luvel. In a series of atudies the
processes of enoystment in Ciliata Wore subjeated to investiga-
tion from the morphologioal as well as physiological points of
view. 8. ILOVAISKY in 1926 and N. PG(RJASNINSKAJA in 1540 in-
vestigated of some speciss of Hypotriocha. Special attention was
given to the formetion of oyst membrane, nuclear processes,
changes ooouring in the oytoplasm.

Several investigations were devoted to the study of the
ayocles of Infusoria in natural reservoira. In 1529 1; FURSSENXO
(1929) in bis most intereating Work nnalyaed thoroughly an annual
11!;-¢yolo and development of Zoothamniuwm arbusoula.

A detailed oyto-physiologicel study on the 11:0 eyole in
Opalina remarum was made by K.SUKHANOVA in 1953. O.FBiDEn in
1955 studied the life oyole in Ichthyophthirius multifiliis. &
groat deal of attention has been contributed to the faoctora of
the environmentel conditions, necessary for different stages of
the life aycle.

. Among the studies on the life oycle of Sporozoa the most in-
teresting i s a series of E. CHEISSIN s publications <1947-1959)
on rebbit Ooccidia. He studied in detail the endogenous and exo-
genous parts of the oycle and stated that the agamic endogenoua
part of the oycle is strictly limited to some definite number of
schizont generations. In his recent studies published in the
yoars 1960 and 1958 CHEISSIN drom the picture of cytochamicel
changed during the life oycle of Coocidia Eimeria. lie studied
the &ynamios of polysaccharides, mucopolysaccharides, lipides,
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nucleic substances eto., These investigsations are very preoious
for thei afford cytophysiclogical cuaractari.tics of the complex
1ife aycle of 3porozoa. '

From the same aytochemical point of view G. 3TZIN studied
the life aycles of grquiﬁeu.

During the recent years in'our oountry siroplasmidae have
been thoroughly investigated (A. MARKOV, I.A3RAMOV and otLers) .
The ayoles of this mysterious (as to their position in the aysfen)
bloodparasites were differently considerad by different authors.
The Soviet investigators who studies the life oycles of Babcaielle
bovis and Piroplasma bigemium in tiok-carriers (POLJANSKY and
CHEISSIN, 1954j CHUISSIN and LURATOV, 1955) deny sexual process
in P;roplaanidao. Théylbeliove that these organisms do not belong

to Sprosca and are to be referred to Sarcodina.

7 Pnysiologioal studies on Protozoe

The investigation of the life oycles in Protozoa, to a con-
siderable extent, is byond the limits of morphclogy and in some
degree concerns the problems of :;hysiology. But alongside with
the worka of such kind, the 3oviet protozoologists studied pure
phyai&logioal topios,

Studies on the processes of nutrition ani intracellular di-
gestion were initiated by the work of 3. METALNIKOW. Latsr on,
{n the period from 1923 to 1ly,l, L. LOZINA-LOZINGKY wotked on
the seme problem. He published a series of articles in whiah
he showed that & process of the "take up” and choice of food in
Paruqooiun is a very domplex phuhomenon gimilar to chemotaxise

The §nfusoria most willingly swallow thoso substances wiich in-
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duoce in them a positive Chemotaxic rraction. lne factors, necessa-
ry for phagooytosis, are vary vurisul and do,end not only on tie
environmental oonditions but aisc oan the piuysiolc;ical state of
Infusoria.

The effeot of various salts on the yrcoess and rate of phago-
aytosis in Infusoria Was studies by DOGIEL and his oollaborators
in 1928 (DOGIEL, ISSAKOVA-K5O, 5TRELKOV). Different salts influeno
the rate of phogoonoaullike the péooats of defecation. In 1Y)7
CHEI3SIN on Entamoebda histolytica cultures showed a great influenc
of ﬁn 6: the proocess of erythrooytes pr.agooytosis. In a 3eries
of works on Farsmecium oaudatum Barbarine studied the effeot of
various diets and starvation on the storing of glycogene and fat
inclusions in the oytoplasm.

4 number of investigetions Were dedicated to the oxidising
vtoooinol in Frotosos. In the laboratory of o;aosxxu, 1y means
of oytochemical nethodl; entym base of oxidizing procesdes has
ﬁoon investogated (cl.nosxm and L'.LEVONSON, 1526 G. ROSKIN and
W. SEMJENOV, 19}},‘01;0‘.) BANBARINE and SCLOWJEWA devoted their
investigations to a direet study of respiiation of Infusoria
'(19‘1-1947). h an objoot a large Infusorium Bursaria truncatella
hnl ‘been used. Tho authors discovered cbangol in respiretomy in-
tensity on different stages of the life-oycle and showed two
mechanisma, one of whioh was eliminated by KCN, while the second
sppaered to be independent of the specific action of oyanide.

The phenamena of irritability and motoring reactions of
Infusoria in 1959 were studied by H. KOSHTOJANZ end his collabor-
ators (H'. KOSHTOJANZ anda N. KOKINA, 1957)« Thay indicated & great
tnfluoibo of tho'aoetyloholin;nholineatoruna aystem on the chemic-
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al dynamics of the cilia movements. Seciucs tanis, they investigated
the summation phenomcna of irritstionm.

During the last years some Loviet protuzoologists have studied
the phenomena of adaptation ¢f irotozoa to difféerent factors of
tho onvironment. On free-living and some parasitic Infusoria and
Opalingdae (u.ox.I FAN, 17}5, G. sOLJANSKY end A. ORLCV/A, 1943;

G. POLJANIKY,1957- 195o; K. sumuov& 1959 etc.) ohanges in ther-
most‘bility in respeot of adaptetion to various temperature con+
aitions of the environment have been stulied. An unusually wide
renge of individusl adaptation of jrotozoa to temperature faciors
has been discovered. Besides, adaptation of free-living Infusoria
to changes in the salt oontenta of the medium have been Ahoun

(A. ONLOVA, 1941, 1947; L.SERAVIN, 1957, 1958, 1959 oto.). The
snthors stated a Iido r.nse of adaptation possibilitioa and in-
vnnti;ntnd tho'oonditionl under which long-lasting modifications
ooour (ORLOVA). SERAVIN who atudied various functions in Infusoria
during'thé proceas of'adnptation (surviving, phagooytosia, ectivi-
ty of oontractils vacuole etc.) féund out the phasic ways (tri--
phasic way, as a rule) of Adaptation changes as a general time
rqgularity of the adaptation process.

A number of investigators tudied the influence of di Tferent
kind of ionizing radiation (N. KOVALJ?VK 1v43; L.LOZINA-LOZINBII,
1951, 1958; B.ZINOVJEVA, 15505 G- OGINSKAYA, 175vj L. LOZINA-
LOZII!II 1958) The greatest attention was paid to the physio-

logioul ‘aide of the process of irradietion injuries developmont.

V1. Genetios of Protozoa and problems of species formation

Studies of the Soviet yrotozoologists in the field of genetios
of Protozoa has been devoted, meinly, to the problems of varia-
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bility and its dependonce oL the enviromnmontal fs.iors. The
eleboration of all these questions, Lowever, has beern carried
out im olose comnection with the study of adaptaiions, tie na-
ture of interspecies polymorpi:osm and the mechenism of natural
selection and species formation. POLJANSKY and STRILKOV 4n 1738
and 8. XIEL in 1940 tt.udiod the variabi lity and nature of inter-
species polymorhpism in Infusoria thryéaeoleoiduo parasitizing
in the rumen of rimunants. Ths invostigotions required a s ecial
teinique of obtaining olones of some species of Orphyoscolecidae
42 a storile enimal (in respect to Iniusoria). This work made it
possible to reveal a mide ran;e of variebl lity in many @phpyosco-
leoidss (genus Entodinium Dijlodinium), and, in some instauces,
to ntnbiin oonneotion betwoon some changes and the environ-
meatal conditions.

. IS is necessary to mention specially the work oarried out
¥y ,0AUSE and his oollsborators N.SUARAGIOVA snd C. KASTJUKOW
"’_(imll’.'%ﬂ‘"n' natural selectiom in Protozoa and the mechenimm
and .geographiocal varisbility. In the experiment ally obtained
miorecoamoses containing different, in respect to their ecolegy,
forme (Pu'ulvooim is bacteriophagous, Bursaria and Didinium are
carnivorous). GAUSE and his ¢ollaborators managed to establish
‘scme quantitative regularity in fluotuatiods of the number of
mdorocosmio components oonnected with the dynsmias of seleotion
and struggle for existence. The mechanism in the populati ons
which leads to adaptations to unfavourable envirouments hes been
stodied.

48 1t has been mentioned above, in the USSR, alonside with
theoretical atudies on Protozoanm thorﬁ have been carried out
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investigations in veterinary ani n<iical protosoclogy {(studies
of 0.XPSTEIN, A.PHILIPSCHENKO and V. UNIZIDILO7 on parasitio
Protozoa of the human intestins, those of YAKIMOFF and his
numerous collsboratars on trypanosores, cocoidi'n, piroplasmoses;
A. MAREOV ‘s on piroplasmodes; N.LATISHEV s on leishmanosisj
LARZIENOSSKY ‘s and 3h. LOSIKOSK: s on malakia; D.SASSUCHIN'S
On toxoplasmosis; A. TZELISLE s on Theileriosia etce)e liowever,
e detailed analysis of these investigations is far beyond the -
limite of the present acoount.

Protosoological investigations, so sucoessfully oarried out
airing the previocus years, are being developped nowadays on &
larger scale. Belos we shall point out briefly the prinmcipal
branches of prototoologieal investigations which are being
ocarried out in the USSA.

In the field of mystematics and feunistics marine forms of
ﬂoo-ildg Protozoa, Damely, Forsminifera and Radiolalia are
bdelig studied. A nunber of protozoologists are working ou the
_ aystematios of many groups of parasitio Protozoa, such as try~
panosomee, coooidia, gregarines, piroplasmides, myxospotidia.
Numerous studies on 1life oycles of different groups of Protosoa
are being made, most of them are characterized with oytologioal and
ecytochemical approach. A further elaboration of the problems con- '
osrning the nature and origin of.the nuclear dualism and poly-
ploiay of Protozoa are being carried.

The investigations of physiolo;ists of Frotozoa are ocntred
around the problema of adaptaticns and the phenomena of irrita-

bility and physiological gradicnt.
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The speoialists in gous'i:s of sxo%ozoa have 1hitisted study-

.-ing syngones of different s,e... . 37 Paramecium ana faosraphnical

varisbility. of Infusoria.

Recently Soviet inyestigaﬁarsvhave begun electron-microscopic
investigation of different gra. 8 0 4rotozoa. They are studying
submioriscopio changes of cclliular s4victures under diftforent con-
ditions of oiliates. Besldes, our gci-ntifists are working on sub-
morossopie ptruotureh of some sroups of Sporozoa - Coocidia and
Myxosporidia. o

Protozoa are used as objects for studying effeccts of various

forms of penetrating radiation on the cell.
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